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ABSTRACT

Homocysteine is the major risk factor of surveillance in patients with coronary
heart disease, this study will use green tea to reduce Homocysteine levels in plasma

compared with using vitamin B6, 9, 12.

Objectives to evaluate and comparing of Green tea versus vitamin B6, 9, 12 of

Reducing Plasma Homocystein levels in Stable coronary heart disease patients.

Materials and Methods: Thirty Thai patients with stable coronary heart disease
were included in a randomized controlled observer-blinded study. These patients were
divided into three groups: green tea group, vitamin B group and placebo. Each groups
have to take the blood sample of Homocysteine level before study. And after one month
of consuming supplement the blood exam will be done again for comparing the

Homocysteine level before and after study.
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CHAPTER 1

INTRODUCTION

1.1 Background

Nowadays, the most cause of death worldwide come from heart disease. But 25-
30 percent of cases have normal blood pressure, lipid level and did not smoking. So there
are some factors that play a role in this disease that has no one detected.

Recently doctor and scientist all over the world are interested in the new factor
called “Homocysteine”, which is one of the important factors that can cause
cardiovascular disease.

Homocysteine is made from digesion of protein. Normally the human body try to
get rid of Homocysteine by turn it into Cysteine that cause no harm to our body. We
barely know the level of Homocysteine unless getting blood tested.

Scientist thinks the reason that Homocysteine are very dangerous because it could
increase viscosity of platelets and make the vessels lack of flexibility.

If Homocysteine levels are high more than normal it can damage the blood
vessels especially the small one such as coronary artery or brain vessels. So the patient
will face with Alzheimer disease, Ischemic heart disease or Stroke.

Currently we use vitamin B6, 9, 12 to decrease Homocysteine levels.

One of the most popular well-known supplements in these days is Green Tea. It
contains Catchicins that are very helpful in terms of Anti-oxidant, Anti-inflame and Anti-
cancer.

From its benefit this study want to compare green tea with vitamin B6, 9, 12 for
reducing Homocysteine levels.

According to the previous study of F.Jalali MD, K.O. Hajian- Tilaki MD,
M.Pour-Amir MD and M.Farzadi MD. In the topic The Effects of Green Tea on Serum
Lipids, Antioxidants, and Coagulation Tests in Stable Coronary Artery Disease: A



Prospective Interventional Study. They study the effect of using green tea in heart disease

patients. The result shows that green tea can reduce Homocysteine levels significantly.

1.2 Objective

1.2.1 Main Objective
To study the efficacy of Green tea in reducing plasma Homocysteine levels

compare with using vitamin B6, 9, 12.

1.2.2 Others Objective
To study the side effect or others benefits that patient receives in using Green tea.
And gathering data of general characteristic of patient for risk factor that cause high level

of homocysteine.

1.3 Importance of the Study

1.3.1 To use the result of the study as an information for treating cardio-vascular
patients. The green tea may be the quick and safe way and also have another benefit for
patients.

1.3.2 For consider use green tea instead of vitamin B6, 9, 12.

1.3.3 The data and result can use for the further study.

1.4 Hypothesis

Using Green tea for stable heart disease patient with high Homocysteine level

may shows the improvement more than using vitamin B6, 9, 12.



1.5 Boundaries of the Study

1.5.1 Population

Men or women diagnosed with stable coronary artery disease.

1.5.2 Sample of the Study
Thai men or women age 25-90 years old with coronary artery disease, or patients
that have shown high Homocysteine levels in blood test, those continues fallow-up in

Mongkut Wattana Hospital.

1.6 Limitation of the Study

Can not do study in unstable heart disease patients.

1.7 Definitions

1.7.1 Cardiovascular Disease:

Disease affecting the heart or blood vessels.

1.7.2 Coronary Artery Disease:

Impedance or blockage of one or more arteries that supply blood to the heart,
usually due to atherosclerosis (hardening of the arteries). Abbreviated CAD. A major cause
of illness and death, CAD begins when hard cholesterol substances (plaques) are deposited
within a coronary artery. The plaques in the coronary arteries can lead to the formation of
tiny clots that can obstruct the flow of blood to the heart muscle, producing symptoms and
signs of CAD, including chest pain (anginapectoris), heart attack (myocardial infarction),
and sudden death. Treatment for CAD includes bypass surgery, balloon angioplasty, and

the use of stents.

1.7.3 Cysteine:
An amino acid, one of the 20 building blocks of protein. Cysteine can be

synthesized by the body and is not essential to the diet. Its key chemical feature is a thiol


http://www.medterms.com/script/main/art.asp?articlekey=320
http://www.medterms.com/script/main/art.asp?articlekey=87510
http://www.medterms.com/script/main/art.asp?articlekey=262
http://www.medterms.com/script/main/art.asp?articlekey=379
http://www.medicinenet.com/script/main/art.asp?ArticleKey=2222
http://www.medicinenet.com/script/main/art.asp?ArticleKey=6554

group that contains sulfur. This thiol group can combine with the thiol group of another
cysteine to form a disulfide bridge, which helps structural proteins and enzymes maintain
their configuration. Two cysteine molecules linked by a disulfide bridge make up the

amino acid cystine. The symbol for cysteine is Cys.

1.7.4 Heart Disease:

Any disorder that affects the heart. Sometimes the term "heart disease" is used
narrowly and incorrectly as a synonym for coronary artery disease. Heart disease is
synonymous with cardiac disease but not with cardiovascular disease which is any
disease of the heart or blood vessels. Among the many types of heart disease, see, for
example: Angina; Arrhythmia; Congenital heart disease; Coronary artery disease (CAD);
Dilated cardiomyopathy; Heart attack (myocardial infarction); Heart failure; Hypertrophic

cardiomyopathy; Mitral regurgitation; Mitral valve prolapse; and Pulmonary stenosis.

1.7.5 High Blood Pressure:
Also known as hypertension, high blood pressure is, by definition, a repeatedly
elevated blood pressure exceeding 140 over 90 mmHg -- a systolic pressure above 140

with a diastolic pressure above 90.

1.7.6 Homocysteine:
An amino acid produced by the body, usually as a byproduct of consuming meat.
Homocysteine is made from another amino acid, methionine, and then in turn is

converted into other amino acids.

1.7.7 Methionine:
An amino acid, one of the 20 building blocks of protein. A dietary essential amino

acid, methionine provides methyl groups and sulfur for normal metabolism. Symbol: Met.
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CHAPTER 2

LITERATURE REVIEW

2.1 Homocysteine

Homocysteine is an amino acid that is produced by the body, usually as a
byproduct of consuming meat. Amino acids are naturally made products, which are the
building blocks of all the proteins in the body.

Elevated levels of homocysteine (>10 micromoles/liter) in the blood may be
associated with atherosclerosis (hardening and narrowing of the arteries) as well as an
increased risk of heart attacks, strokes (Lee, Hong, Chang & Saver, 2010), blood clot
formation, and possibly Alzheimer's disease.

In 1969, McCully reported that children born with a genetic disorder called
homocystinuria, which causes the homocysteine levels to be very high, sometimes died at
a very young age with advanced atherosclerosis in their arteries. However, it was not until
the 1990's that the importance of homocysteine in heart disease and stroke was

appreciated.

2.1.1 Symptoms

Theoretically, an elevated level of homocysteine in the blood (hyperhomocysteinemia)
is believed to cause narrowing and hardening of the arteries (atherosclerosis). This
narrowing and hardening of the vessels is thought to occur through a variety of ways
involving elevated homocysteine. The blood vessel narrowing in turn leads to diminished
blood flow through the affected arteries.

Elevated levels of homocysteine in the blood may also increase the tendency to
excessive blood clotting. Blood clots inside the arteries can further diminish the flow of
blood. The resultant lack of blood supply to the heart muscles may cause heart attacks,
and the lack of blood supply to the brain causes strokes.


http://www.medicinenet.com/script/main/art.asp?articlekey=2222
http://www.medicinenet.com/script/main/art.asp?articlekey=87976
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Elevated homocysteine levels also have been shown to be associated with
formation of blood clots in veins (deep vein thrombosis and pulmonary embolism). The
mechanism is complex, but it is similar to the way that they contribute to atherosclerosis.
In some studies, even moderate levels of homocysteine level showed higher rates of

repeated incidence of blood clot formation.

2.1.2 Considered a High Level for Homocysteine
Homocysteine levels are measured in the blood by taking a blood sample. Normal
levels are in the range between 5 to 15 micromoles (measurement unit of small amount of
a molecule) per liter. Elevated levels are classified as follows:
15-30 micromoles per liter as moderate
30-100 micromoles per liter as intermediate

Greater than 100 micromoles per liter as severe

2.1.3 Causes

Homocysteine is chemically transformed into methionine and cysteine (similar
amino acids) with the help of folic acid, vitamin B12, and vitamin B6. This
transformation utilizes a set of mediator molecules (called enzymes) and happens via a
delicate sequence of specific steps.

Therefore, insufficient amounts of these vitamins in the body can hamper the
natural breakdown of homocysteine. In addition, if there are any deficiencies in the
mediator molecules, the breakdown is also hampered. This can cause homocysteine to
accumulate in the blood because its breakdown is slow and inadequate.

Homocysteine levels in the blood may be elevated for many reasons as briefly
described in the above section. More specifically, these can be divided into severe genetic
causes and other milder causes.

In the genetic condition called homocystinuria, there is a deficiency or lack of an
important mediator molecule (enzymes) in the complicated homocysteine breakdown
pathway. This leads to severely elevated levels of homocysteine. In this rare and serious
condition, there is a constellation of symptoms that include developmental
delay, osteoporosis (thin bones), visual abnormalities, formation of blood clots, and
advanced atherosclerosis (narrowing and hardening of blood vessels). This condition is

mainly recognized in childhood.


http://www.medicinenet.com/script/main/art.asp?articlekey=12597
http://www.medicinenet.com/script/main/art.asp?articlekey=88679
http://www.medicinenet.com/script/main/art.asp?articlekey=434

Milder genetic variations are more common causes of elevated homocysteine
levels (hyperhomocysteinemia). In these conditions, the mediator molecules malfunction
and are less efficient because of minor abnormality in their structure. They also lead to
elevation of homocysteine levels, although much milder than in homocystinuria, by

slowing down the breakdown of homocysteine.

2.1.4 Nutrition

The other more common (5%-7% of the population) and less severe type of
elevated homocysteine level may be caused by nutritional deficiencies in folate, vitamin
B6 and vitamin B12, chronic (long-term)kidney disease, and cigarette smoking. (Institute
of Medicine, 1999)

As mentioned above, these vitamins are essential in the breakdown of
homocysteine. In some studies, lower levels of these vitamins, especially folate, have
been demonstrated in people with elevated homocysteine levels. On the other hand, other
studies have suggested that adequate intake of folate, Vitamin B6, and Vitamin B12 have
resulted in lowering of the homocysteine level. Homocysteine lowering with folic acid
and B vitamins in vascular disease. (Lonn et al., 2006)

2.1.4.1 hyperhomocysteinemia

Mild hyperhomocysteinemia levels are seen in about 5%-12% of the general
population. In specific populations such as, alcoholics (due to poor vitamin intake) or
patients with chronic kidney disease, this may be more common. The severe genetic
form, homocystinuria, is rare.

2.1.4.2 How can homocysteine levels be lowered

The consumption of folic acid supplements or cereals that are fortified with
folic acid, and to a lesser extent vitamins B6 and B12, can lower blood homocysteine
levels. These supplements may even be beneficial in people with mild genetic
hyperhomocysteinemia to lower their homocysteine levels. However, it is noteworthy that
so far there is no compelling data to support the treatment of hyperhomocysteinemia for
prevention of heart disease or treatment of known heart disease or blood clots. There are
many studies underway to determine whether there may be any benefit to treat high levels
of homocysteine in patients with known heart disease or blood clots. Further

recommendations may be available when these studies are completed.
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2.1.5 Vitamins

Daily recommended doses of folate, B vitamins, and multivitamins are generally
sufficient in regard to lowering homocysteine levels. These daily doses are recommended
by the Food and Drug Administration (FDA) and the doses in a specific product are
printed on the label of the vitamin bottle by the manufacturer. Usually, folate
supplementation is recommended at 1 milligram daily; vitamin B6 is recommended at 10
milligram per day; and vitamin B12 at one-half milligram per day. (Department of
Health and Human Services, Food and Drug Administration, 1996)

2.1.6 Prevent Heart Attacks and Strokes

Currently, there is no direct proof that taking folic acid and B vitamins to lower
homocysteine levels prevents heart attacks and strokes. However, in a large population
study involving women, (Rimm et al., 1998) those who had the highest consumption of
folic acid (usually in the form of multivitamins) had fewer heart attacks than those who
consumed the least amount of folic acid. In this study, the association between dietary
intake of folate and vitamin B6 and risk of heart disease was more noticeable than between
dietary intake of vitamin B12 and heart disease, which was minimal. (Galan et al., 2003)

Many other observational studies have been performed to assess the effect of
folate and the other B vitamins on heart disease. Most of these studies have concluded
that oral intake of folate has been associated to lower risk of heart disease, possibly
because due to lowering of homocysteine levels. The relation between oral intake of
vitamin B12 and B6 and heart disease was not as obvious in many of these studies. Intake
of folate, vitamin B6 and vitamin B12 and the risk of CHD (Ishihara et al., 2008)

In one study, it was concluded that even in people with elevated homocysteine
levels due to genetic reasons, oral intake of folate and possibly the other B vitamins was
related to lower incidence of heart disease. Folate, vitamin B6, vitamin B12, and
methionine intakes and risk of stroke subtypes in male smokers. (Larsson et al., 2008)

Most of these data, however, are obtained from observational studies rather than
purely controlled scientific data. Therefore, it is important to mention that despite these
studies suggesting an association between the intake of these vitamins and the lower

incidence of heart disease, in general, there is no compelling clinical evidence to treat


http://www.medicinenet.com/script/main/art.asp?articlekey=44700
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hyperhomocysteinemia other than homocystinuria (the severe genetic form) in regards to

heart disease, stroke, or blood clots. (He et al., 2004)

2.1.7 Who Should Undergo Testing for Homocysteine Blood Levels?

Some doctors screen for elevated homocysteine levels in patients with early onset
of blood clot formation, heart attacks, strokes, or other symptoms related to
atherosclerosis, especially if these patients do not have typical risk factors, such as
smoking cigarettes, diabetes, high blood pressure, or high LDL cholesterol levels.

Currently, there are no official recommendations as to who should undergo
testing for homocysteine blood levels. Before more scientific data become available from
the currently ongoing studies, many experts do not recommend a screening test for blood
homocysteine levels, even in patients with unexplained blood clot formation. In addition,
the consensus recommendation is against treating elevated homocysteine levels with
vitamins to prevent heart disease.

There is also no consensus as to the optimal dose of folic acid and other B
vitamins for the treatment of elevated blood homocysteine levels. (For example, treatment
of patients with high homocysteine levels may require higher doses of folic acid and other
B vitamins than the amounts contained in a multivitamin.) Therefore, a decision regarding

testing should be individualized after consulting with your doctor. (Nabili, n.d.)

ATP Pi + PPi
5 il Methionine S-Adenosyl-
TH: = | Folate me1hron|n‘,: X
Meathioning p——
synthase »\f‘ilarllln_ B,,jl Mathyltransferase
5-Methyl THy - Folate Homocysteine S-Adenosyl- Methyl-X
i homocysteine
Vitamin By Y
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Cystathionine
T ———— -
Vitamin By ‘Jj
A J
Cysteine

Figure 2.1 Mechanism of Changing Homocysteine into Cysteine and Methionine by
Vitamin B6, Vitamin B9 (Folate) and Vitamin B12
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2.2 Previous Related Studies

2.2.1 The Effects of Green Tea on Serum Lipids, Antioxidants, and Coagulation
Tests in Stable Coronary Artery Disease: A Prospective Interventional Study

Jalali, Hajian-Tilaki, Pouramir Mahdi & Farzadi (2008) interventional study
was conducted on 100 patients with known coronary heart disease. The patient consumed
brewed green tea for one month (4g per day in 2 divide doses). The mean total
cholesterol, LDL, triglycerides and lipoprotein a (Lp-a) were decrease significantly after
one month’s consumption of green tea (P<0.001). Also, there was a significant decrease
in fibrinogen and homocysteine levels. There was an increase in HDL and antioxidant
levels after the consumption of green tea. In addition, average PT and PTT measurements

were decreased significantly (P=0.001 and P=0.012, respectively).

Table 2.1 Shows the Result of one Month Consumption of Green Tea

Mean
parameter status No Mean +- SD P Value comment
difference
Cholesterol Before 100 238+-33.5 -22.26 <0.001
After 100 215+-37.1
Triglyceride Before 100 181 +-75.7 -23.14 <0.001
After 100 157+ 52.2
HDL Before 100 41 +-11 8.62 <0.001
After 100 49.6 +-12
LDL Before 100 136 +-27.5 -10.82 <0.001
After 100 125.8 +-26.7
LP-a Before 100 57.7+-45.1 -16.19 <0.001
After 100 385+-253
Homocysteine Before 100 11.14+-2.5 253 <0.001 **Significant
After 100 8.6+-14 decrease
Fribrinogen Before 100 322.8+-43.4 -10.72 <0.001
After 100 312.1+-324
Antioxidant Before 100 1027.3 +-158.6 200.24 <0.001

After 100 1227.5 +-229.5
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Table 2.1 (continued)

Mean
parameter status No Mean +- SD P Value comment
difference
Before 100 12.2+-0.70
PT -0.20 <0.001
After 100 12.02 +-0.14
Before 100 42.9+-8.7
PTT -1.06 <0.001
After 100 41.9+-53
Before 100 122.7+-63.6
BT -2.95 <0.001
After 100 119.8 +-47.9
Before 100 236.6 +- 37.6
CT 14 <0.001
After 100 265 +-26.5

Source Jalali et al. (2008)

The Theory of green tea for reducing Homocysteine levels remain unclear but in
conclusion may explains from the mechanism of green tea like the fallowing.
2.2.1.1 Catechin
1. Antioxidant
2. Anti-thrombotic
3. Anti-inflammatory which might reduce inflammatory marker such as
homocyteine
2.2.1.2 Catechin prevents the cell proliferation of arterial wall muscle.
2.2.1.3 Green tea can decrease LDL by up-regulation of LDL receptors and
inhibiting the oxidation of LDL and VLDL.
2.2.14 Long-term consumption of green tea increased antioxidant
concentration and reduced the risk of CAD
2.2.1.5 Polyphenol and other gallates contained in green tea bonded with the
fibrinogen of the serum, green tea is, therefore, the inhibitor of fibrinogen.
2.2.1.6 Catechin is a powerful antioxidant and is able to both reduce

superoxide redicals and alkyl peroxy radicals and amend vitamin E radicals.
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Suggest that further study in molecule level about green tea for Homocysteine
parameter in the future.

Other study says that Black tea also can reduce inflammatory marker such as C-
reactive protein Bahorun et al. (2009)

2.2.2 Effect of Folic Acid and B-Vitamins on Risk of Cardiovascular Events and
Total Mortality among Women at High Risk for Cardiovascular Disease: A Randomized
Trial

There were many studies that use vitamin B to reduce homocysteine so the doses
of vitamin B are very vary but the following previous study from Christine M. Albert that
design a study within an ongoing randomized trial of antioxidant vitamins, 5,442 female
US health professionals 42 years of age or older, with either a history of CVD or three or
more coronary risk factors were randomized to a combination pill containing folic acid,
vitamin B6, and vitamin B12 or a matching placebo and were followed for 7.3 years from
April, 1998 until July, 2006. Using 2.5 mg of folic acid, 50 mg of vitamin B6, and 1 mg
vitamin B12.

Result

Over the longest follow-up recorded thus far, a combination of folic acid/vitamin
Bé6/vitamin B12 did not reduce a combined endpoint of total cardiovascular events among
high-risk women despite significant homocysteine lowering.

Others studies that use different doses of vitamin B are

Harvard Medical school use 400 mcg of folic acid, 1.3 mg of B6 and 2.4 mcg of
B12 Harvard Medical School (n.d.).

Daily dosage range of 0.5 to 5 mg. Vitamin B12 (mean 0.5 mg) produced an
additional reduction in blood homocysteine of 7%, whereas vitamin B6 (mean 16.5 mg)
did not have any significant effect. Hence, in typical populations, daily supplementation
with both 0.5 to 5 mg folic acid and about 0.5 mg vitamin B12 would be expected to
reduce homocysteine levels by one quarter to one third (from about 12 micromol/L to
about 8 to 9 micromol/L) (Clarke & Armitage, 2000)

Some study use only vitamin B6 to decrease homocysteine level such as receiving
high doses of vitamin B6 treatment (1200 mg/d) for 12 weeks. High doses of vitamin B6
lead to a decrease in Hcy serum level in male patients with schizophrenia or

schizoaftfective disorder. (Miodownik, Lerner, Vishne, Sela & Levine, 2007)


http://www.ncbi.nlm.nih.gov/pubmed?term=Bahorun%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19963031
http://www.ncbi.nlm.nih.gov/pubmed?term=Clarke%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11011852
http://www.ncbi.nlm.nih.gov/pubmed?term=Armitage%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11011852
http://www.ncbi.nlm.nih.gov/pubmed?term=Miodownik%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17272965
http://www.ncbi.nlm.nih.gov/pubmed?term=Miodownik%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17272965
http://www.ncbi.nlm.nih.gov/pubmed?term=Miodownik%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17272965
http://www.ncbi.nlm.nih.gov/pubmed?term=Miodownik%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17272965
http://www.ncbi.nlm.nih.gov/pubmed?term=Miodownik%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17272965
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Or low dose like supplemented with a low dose of vitamin B-6 (1.6 mg/d) for 12
wk in a randomized, double-blind, placebo-controlled trial after repletion with folic acid
(400 microg/d for 6 wk) and riboflavin (1.6 mg/d for 18 wk); show that Low-dose
vitamin B-6 effectively lowers fasting plasma tHcy in healthy subjects who are both
folate and riboflavin replete, (McKinley et al., 2001)

And another study that focus only on folic acid such as this study from Costa Rica
in Puriscal, have higher plasma concentrations of tHcy and lower intake of B vitamins,
particularly in women. Because these characteristics are associated with high risk of
cardiovascular disease subjects (98%) had folate intakes that were less than the

recommended 400 micro g/day (Kim et al., 2003)


http://www.ncbi.nlm.nih.gov/pubmed?term=McKinley%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=11273851
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=12805249

CHAPTER 3

METHOD

3.1 Population and Sample Group

3.1.1 Population

Thai men and women with known coronary heart disease

3.1.2 Sample Group
Thai men and women age 25 — 90 years old with diagnosed coronary artery
disease that’s follow-up at Mongkut Wattana Hospital.
3.1.2.1 Sample size

" (Z,) +Z,8)2'(O-12 +0,)

(4 _qu)z
n = sample size
Z =  statistics under the standard curve when statistical

al2
significance @ =0.05 1s 1.96

Z, = statistics under the standard when power of test 80% S =

0.2 is 0.842

o,’,0,° =  Variance of popular group 1 and 2 use as SD,*, SD;

(SD1 and SD2 is SD of Homocysteine in group of sample that treated
with vitamin B and green tea respectively)

4,4, — mean Homocysteine treated by vitamin B and mean
Homocysteine treated by green tea respectively

From another previous study (Albert et al., 2008). Mean Homocysteine
treat by vitamin B6, 9, 12 was 9.8
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And from previous study (Jalali & Hajian- Tilaki, 2008) mean
Homocysteine treated by green tea was 8.6 + 1.4

- (1.96 +0.842)* x (17 +17)
(9.8-8.6)°

n= 10.88
Each group has 11 patients and calculated for drop out is 12 patients per
group total 2 groups are 24 patients and add the placebo group for 6 patient (n/2). Total 3

groups are 30 patients.

Summery sample size = 30 volunteers
3.1.2.2 Inclusion criteria
1. Men and women age 25-90 years old with known coronary artery
disease. The diagnostic criteria were physical examination, electrocardiogram, exercise
stress test, thallium scan, and coronary angiography in Mongkut Wattana Hospital,
Bangkok.

2. Healthy or stable condition with no bad progression of disease.
3. Know information and detail and also willing to be the candidate.

3.1.2.3 Exclusion criteria
1. high-risk with myocardial infarction
2. GERD or dyspepsia from gastritis
3. Cannot tolerate Green tea
4. Allergic to green tea
5. Pregnancy
**all of candidate can continue on their drugs include vitamin
3.1.2.4 Discontinuation Criteria
1. Has bad side effect
2. Not corporate the process
3. Want to leave the study
4. Pregnancy
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3.2 Tools

3.2.1 Lab test for Homocysteine levels
3.2.2 Green tea cap (500 mg) for 4 grams per day (Jalali et al., 2008)
Trade name Greenselect Phytosome from INDENA company import in powder
form and make to a capsule by Max Maxlife Company into Green tea extract 500
mg/capsule
Detail
3.2.2.1 Greenselect contains >60% catechins and >40% EGCG
3.2.2.2 Greenselect Phytosome is a 1:2(w/w) complex of Greenselect with
soy phospholipids
3.2.2.3 Greenselect Phytosome contains 19-25%  catechins  and
>13%EGCG*
*HPLC method (the Folin-Ciocalteau assay overestimates catechins by
including also non catechin-phenolics)
3.2.2.4 Cafteine free
3.2.3 Vitamin B6, 9, 12 (2.5 mg of folic acid, 50 mg of vitamin B6, and 2.5 mg
vitamin B12) (Albert et al., 2008)
3.2.4 Placebo (Maltodextrin)
3.2.5 History file and consent form

3.2.6 Evaluation form

3.3 Method

3.3.1 Choose the volunteer, give them information for objective and methods,
and explain the possible risk and benefit, then the candidate sign in consent form.

3.3.2 The volunteer gives information about past history, medical history and
their treatment.

3.3.3 The volunteer is taken blood sample for Homocystein levels.

3.3.4 Divide the volunteer into three groups by sampling technique.

3.3.4.1 Group A12 volunteers will receive green tea
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3.3.4.2 Group B12 volunteers will receive vitamin B complex
3.3.4.3 Group C6 volunteers will receive Placebo
3.3.5 Orders volunteer to take supplement every day, groupA consume green tea
4 gm per day (in 2 divide dose — 4 caps morning and 4 caps evening after meal), groupB
take B complex 1 cap twice daily and group C take Placebo 1 cap twice daily.
3.3.6 Volunteers consume their own supplement every day for 1 month.
3.3.7 After 1 month appoint the volunteer to have blood test for Homocysteine
again.
3.3.7 Evaluation

Evaluation by Lab and volunteer in evaluation form.

3.4 Data Collection

Doctor is the collector by key data in to form and computer.
3.4.1 General data
3.4.1.1 Age Sex Address Marital status past history of heart disease.
3.4.1.2 Weight and Height for BMI calculation
3.4.1.3 History of Smoking
3.4.1.4 History of alcohol drinking
3.4.1.5 History of coffee drinking
3.4.1.6 History of physical activity (how many hours per week)
3.4.1.7 History of previous medical treatment with vitamin B or folic acid
3.4.1.8 History of Coronary heart disease and kidney disease
3.4.2 Homocysteine level before and after consume the supplement.
3.4.3 Satisfaction of the result
3.4.4 Side effect of green tea
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3.5 Data Analysis

3.5.1 Descriptive statistics
3.5.1.1 Qualitative data etc. Gender, smoking, alcohol drinking, coffee
drinking, physical activity, previous vitamin B or folic intake and kidney disease reported
by number and percent
3.5.1.2 Quatitative data etc. Age, BMI, level of Homocysteine, reported by
Mean+SD
3.5.2 Inferential statistics
3.5.2.1 Comparison of baseline characteristic between 3 groups by Fisher
exact test
3.5.2.2 Comparison of Homocysteine befor and after within group by paired
t-test
3.5.2.3 Comparison of Age BMI and Homocysteine change between 3 group
by One-Way ANOVA and Multiple Comparisons by Scheffe method
3.5.2.4 Comparison of Homocysteine change between 3 group (subgroup
analysis of coffee drinking) by Kruskal -Wallis H test and Multiple Comparisons by
Mann-Whitney U test

*every test specifies statistical significance at p-value< 0.05



CHAPTER 4

RESULTS

A Comparison of Green tea extract Versus vitamin B6, 9, 12 of Reducing Plasma
Homocysteine levels in Stable coronary heart disease patients” is a experimental study.
Divide the volunteer into three groups Group 1 (12 cases) will receive green tea, Group 2
(12 cases) will receive vitamin B complex and Group 3 (6 cases) will receive Placebo.
Test for Homocysteine before and after 1 month of supplement taking.

Result reported into 4 parts are

1. Baseline characteristic classified by group of supplement (factors that
might affect Homocysteine level)

2. Comparison of Homocysteine between before and after in same group

3. Comparison of Homocysteine change between 3 groups

4. Comparison of Homocysteine change between 3 groups classified by

coffee drinking
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Table 4.1 Baseline Characteristic Classified by Group of Supplement

Group of supplement

Green Tea Vitamin B6, 9, 12

(n=12) (n=12) Placebo (n=6) p-value
n % n % n %
Gender 0.559
Male 5 41.7 8 66.7 4 66.7
Female 7 58.3 4 333 2 333
Age (years) 63.92+10.52 65.83+8.32 75.00£9.40 0.074
BMI(kg/m2) 25.63+4.70 26.13%3.70 25.12£3.10 0.878
smoking 1.000
No 12 100 12 100 6 100
Yes 0 0 0 0 0 0
alcohol drinking 1.000
No 11 91.7 10 83.3 5 83.3
Yes 1 8.3 2 16.7 1 16.7
coffee drinking 0.040%*
No 10 83.3 4 333 5 83.3
Yes 2 16.7 8 66.7 1 16.7
physical activity 0.855
sedentary 3 25.0 5 41.7 2 333
moderate 6 50.0 6 50.0 3 50.0
active 3 25.0 1 8.3 1 16.7
previous vitamin B or folic intake 0.891
No 7 583 8 66.7 3 50.0
Yes 5 41.7 4 333 3 50.0
kidney disease 0.494
No 11 91.7 11 91.7 4 66.7
Yes 1 8.3 1 8.3 2 333

From table 4.1 shows the general characteristic of 3 groups which are received
green tea group, received vitamin B complex group and received Placebo group. In
general characteristic are almost has no statistically different from each factors. The only

one factor that seems to have a different is coffee drinking. Group that receive vitamin B
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complex have higher coffee drinking numbers than green tea and receive Placebo group
p=0.040

Table 4.2 Comparison of Homocysteine between Before and After in Same Group

Homocysteine (mmol/L)

Group n p-value
Before After
Green Tea 12 13.924+5.56 11.70+4.49 0.002*
Vitamin B6, 9, 12 12 13.86+4.23 11.23+3.42 0.002*
Placebo 6 11.44+2.09 12.59+3.17 0.212

From table 4.2 comparison of homocysteine between before and after in same
group found that in group which receive green tea and receive vitamin B complex the
mean homocysteine has decrease statistical significantly (p=0.002) equal in both groups.
Group Placebo show the mean homocysteine level before and after study has no

statistically different (p=0.212).

14.50 +— Green Tea (n=12)
14.00 13.92 - -u- -Vitamin B6,9,12(n=12)
_ ) 386 —— Placebo(n=6)
= 13.50 o
S D [
13.00 oy
E P
2 12.50 — —A
[ . 12.59
® 12.00 <
g / 170
g 11.50 — —
o = 11.23
10.50
10.00 .
Before After

Figure 4.1 Comparison of Mean Homocysteine Level between Before and After in

Same Group



22

p=0.002* p=0.002* p=0.212
13.92 13.86

16.00

14.00

12.00

10.00

O Before
W After

8.00

6.00

4.00
2.00

0.00

Green Tea (n=12) Vitamin B6,9,12(n=12) Placebo(n=6)

Figure 4.2 Comparison of Mean Homocysteine Level between Before and After in

Same Group

Table 4.3 Comparison of Homocysteine Change between 3 Groups

Group of supplement p-value between group
Homocysteine

A:Green Tea B:Vitamin C:Placebo
(mmol/L) AVSC BVSC AVSB
n=12) B6,9, 12 (n=12) (n=6)

Difference
(After-Before)
Percent Change -15.21+13.55 -17.15+14.67 9.62+£18.40  0.010%* 0.005* 0.952

-2.23+1.98 -2.63+£2.32 1.14+1.96 0.014* 0.006* 0.900

From table 4.3 comparison of changing in homocysteine between 3 groups show
that mean Homocysteine level in group received green tea decrease by 2.23+1.98 and
group received vitamin B complex decrease by 2.63+2.32 which difference from Placebo
group that show the mean homocysteine level increase by 1.14£1.96, these
differentiations has statistical significance p value =0.014 and 0.006 respectively. The
change of mean Homocysteine level between a green tea group and a vitamin B complex

group are not statistically different from each other p=0.900.
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Figure 4.3 Comparison of Mean of Homocysteine Change between 3 Groups
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Figure 4.4 Comparison of Mean of Percent Change of Homocysteine between 3 Groups
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Table 4.4 Comparison of Homocysteine Change between 3 Groups Classified by Coffee

Drinking
Group of supplement p-value between group
Homocysteine
B:Vitamin C:Placebo
(mmol/L) A:Green Tea AVSC BVSC AVSB
B6, 9,12 (n=6)

No coffee drinking n=10 n=4 n=>5
Difference

-2.3242.17 -3.62+1.84 1.2842.16 0.013* 0.032* 0374
(After-Before)
Percent Change -14.79£1491  -22.92+12.48 10.85+20.29 0.019* 0.032* 0454
Coffee drinking n=2 n=8 n=1
Difference

-1.77+0.38 -2.13+£2.49 0.46 0.449 (overall p-value)
(After-Before)
Percent Change -17.34£2.56 -14.26£15.59 3.48 0.336(overall p-value)

Table 4.4 Comparison of Homocysteine change between 3 groups classified by
coffee drinking show changing of mean Homocysteine between 3 groups in non-drinking
coffee are statistically different from each other. Its show that means Homocysteine level
of group received green tea decrease by -2.32+2.17 and group received vitamin B
complex decrease by 3.62+1.84. However both groups are different from Placebo group,
which show the mean homocysteine level was increase by 1.2842.16. This different has a
statistically significant p=0.013 and 0.032 respectively. But the changing of mean
Homocysteine level in green tea group and vitamin B complex group are not statistically
different p=0.590. In coffee drinking group show the changing of mean Homocysteine
level between 3 groups are not statistically different from each other p=0.597.
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Figure 4.6 Comparison of Homocysteine Change between 3 Groups in Coffee Drinking
Group
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Statistical analysis
1. Descriptive statistics
1) Qualitative data etc. Gender, smoking, alcohol drinking, coffee drinking,
physical activity, previous vitamin B or folic intake and kidney disease reported by
number and percent
2) Quatitative data etc. Age, BMI, level of Homocysteine, reported by
Mean+SD
2. Inferential statistics
1) Comparison of baseline characteristic between 3 group by Fisher exact
test
2) Comparison of Homocysteine before and after within group by paired t-
test
3) Comparison of Age BMI and Homocysteine change between 3 group by
One-Way ANOVA and Multiple Comparisons by Scheffe method
4) Comparison of Homocysteine change between 3 group (subgroup
analysis of coffee drinking) by Kruskal -Wallis H test and Multiple Comparisons by
Mann-Whitney U test

*every test specifies statistical significance at p-value< 0.05



CHAPTER 5

CONCLUSION DISCUSSION AND SUGGESTION

5.1 Discussion

This study is a comparison of Green tea versus vitamin B complex in reducing
plasma homocysteine levels in stable coronary artery disease patients

Elevated levels of homocysteine (>10 micromoles/liter) in the blood may be
associated with atherosclerosis (hardening and narrowing of the arteries) as well as an
increased risk of heart attacks, strokes, blood clot formation, and possibly Alzheimer's
disease.

Typically vitamin B6, vitamin B12 and folic acid are used to lowering
Homocysteine level due to its role in transformation Homocysteine into Cysteine and
Methionine. Which there was a study that use vitamin B complex reduce Homocysteine.
(Albert et al., 2008)

Another previous study has been used Green tea to lowering the Homocysteine
level in coronary artery disease patient. The result show after 1 month of taking Green tea
4 grams per day the mean Homocyeteine level of the sample group has decrease
significantly. (Jalali et al., 2008)

So this study wants to compare between Green tea and vitamin B complex in
reducing Homocysteine levels

And also gathering data of factors that affect Homocysteine levels which are Age,
BMI, Smoking, Alcohol drinking, Coffee drinking, Physical activity, Previous vitamin B
used and Kidney disease. (De Bree, Monique Verschuren, Blom & Kromhout, 2001)


http://www.medicinenet.com/script/main/art.asp?articlekey=87976
http://www.medicinenet.com/script/main/art.asp?articlekey=379
http://www.medicinenet.com/script/main/art.asp?articlekey=489
http://www.medicinenet.com/script/main/art.asp?articlekey=12597
http://www.medicinenet.com/script/main/art.asp?articlekey=267
http://www.medicinenet.com/script/main/art.asp?articlekey=267
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5.2 General Data Discussion

General data of sample group

5.2.1 Gender 17 male volunteers (56.6%) and 13 female volunteers (43.3%)
Group A (Green tea) male 41.7% female 58.3%
Group B (B vitamin) male 66.7% female 33.3%
Group C (Placebo) male 66.7% female 33.3%

5.2.2 Age the oldest volunteer is 84 years old and the youngest is 43 years old
Mean of age group A (Green tea) is 63.92+10.52
Mean of age group B (B vitamin) is 65.8348.32
Mean of age group C (Placebo) is 75.00+9.40

5.2.3 BMI
Mean of BMI group A (Green tea) is 25.6344.70
Mean of BMI group B (B vitamin) is 26.13+3.70
Mean of BMI group C (Placebo) is 25.12+3.10

5.2.4 Smoking factor

All of volunteers are non-smoker

5.2.5 Alcohol Drinking there are 4 volunteers that drink alcohol
1 volunteer from group A
2 volunteers from group B

1 volunteer from group C

5.2.6 Coffee Drinking there are 11 volunteers that drink coffee regularly
Group A No coffee drinking 83.3%
Coffee drinking 16.7%
Group B No coffee drinking 33.3%
Coftee drinking 66.7%
Group C  No coffee drinking 83.3%
Coftee dinking 16.7%
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Group that receive vitamin B complex have higher coffee drinking numbers

than green tea and Placebo group

5.2.7 Physical Activity divided into

Sedentary < half hr. per week

Moderate 0.5-3.5 hr. per week

Active >3.5 hr. per week (De Bree et al., 2001)

Group A sedentary 25 % moderate 50% active 25%
Group B sedentary 41.7 % moderate 50% active 8.3%
Group C sedentary 33.3% moderate 50% active 16.7%

Most of the volunteers are moderate physical activity

5.2.8 Previous Vitamin B or Folic Intake

Group A no for 58.3% yes for 41.7%
Group B no for 66.7% yes for 33.3%
Group C no for 50% yes for 50%

5.2.9 Kidney Disease

There are only 4 volunteers that have a kidney disease
1 volunteer from group A
1 volunteer from group B

2 volunteers from group C

The individual volunteer that has high homocysteine level (consider only

volunteers who have the level before joining the study > 15 mmol/L)

Table 5.1 Risk Factors in High Homocysteine Level Volunteers Before Study

Physical  Vit.B  Kidney

code gender age level BMI smoking alcohol  Coffee
activity use diease
A2 m 72 25.68 30.1 n n n Mod. n n
A4 f 77 21.16 20.8 n n n Mod. n n
A8 f 61 18.32 16.9 n n n Seden. n n
Al0 m 43 16.65 324 n n n Act.
B3 m 70 17.56 238 n n n Mod. n
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Table 5.1 (continued)

Physical  Vit.B  Kidney
code gender age level BMI smoking alcohol  Coffee

activity use diease
B6 f 73 17.2 25.6 n n n Mod. n y
B7 m 67 1989 238 n y y Mod. y n
B8 m 68 17.62 22.6 n n y Seden. n n
B10 m 60 16.89 31.6 n n y Seden. y n

From the volunteers that have high Homocysteine level before study (greater than
15 mmol/L) show the factor that most possibly involve is not taking previous vitamin B,
drinking coffee regularly, sedentary and obesity ,respectively.

This is show that the patients who do not continue taking B vitamin or folic acid
before joining the study may have higher Homocysteine level due to lacking of Vitamin
B that can change Homocysteine into a good amino acid such as Cysteine and Methionine.

And subject who drinking coffee regularly is trend to have a high level of
Homocysteine because of Caffeine in coffee act like a vitamin B antagonist.

The volunteers who have higher BMI more than 30 also risk for high
Homocysteine because of Obesity patient can be metabolic syndrome and cause a serious
issue of vessel and heart disease too. (Giiven & Inang, 2004)

That is the same explanation for patient who does not exercise. Physical activity

can lower the inflammation markers of heart disease as well.

5.3 Result Discussion

5.3.1 Comparison of Homocysteine between Before and After in Same Group

Group A the mean Homocysteine before study is 13.92 mmol/L and after take
green tea for 1 month the level is down to 11.07 mmol/L

Group B after taking vitamin B complex for 1 month the mean Homocysteine

level is decrease as well from 13.86 to 11.23 mmol/L
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In Group C show the slightly increase of mean Homocysteine level after taking
the Placebo

Comparison of homocysteine between before and after in same group found that
in group which receive green tea and receive vitamin B complex. The mean
homocysteine has decrease statistical significantly (p=0.002) equal in both groups.

Group Placebo show the mean homocysteine level before and after study slightly
increase, however it has no statistically different (p=0.212)

That mean Green tea extract can lowering Homocysteine level as well as the

vitamin B6, 9, 12 But Placebo do not have the effect on plasma Homocysteine.

5.3.2 Comparison of Homocysteine Change between 3 Groups

After one month of taking supplement the result show that group A has level of
Homocysteine down by 2.23 which is 15.21% , meanwhile group B has down by 2.63
which is 17.15% , but Placebo group has increase of mean Homocysteine by 1.14 which
is 9.62%

Comparison of changing in homocysteine between 3 groups show that mean
Homocysteine level in group received green tea decrease as well as group received
vitamin B complex ,which difference from Placebo group that show the mean
homocysteine level increase, these differentiations has statistical significance p value
=0.014 (A vs C) and 0.006 (B vs C) respectively.

The change of mean Homocysteine level between a green tea group and a vitamin

B complex group are not statistically different from each other p=0.900

5.3.3 Comparison of Homocysteine Change between 3 Groups Classified by
Coffee Drinking

From the general characteristic of 3 groups which are receive green tea group,
receive vitamin B complex group and receive Placebo group. Overall factors of three
groups are almost not statistically different from each other. The only one factor that
seems to have a different is coffee drinking. Group that receive vitamin B complex have
higher coffee drinking numbers than green tea and receive Placebo group

Comparison of Homocysteine change between 3 groups classified by coffee
drinking show changing of mean Homocysteine between 3 groups in non-drinking coffee

are statistically different from each other. It shows that means Homocysteine level of
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group received green tea decrease by -2.32+2.17 and group received vitamin B complex
decrease by 3.62+1.84

However both groups are different from Placebo group, which show the mean
homocysteine level was increase by 1.28+2.16. This different has a statistically
significant p=0.013 and 0.032 respectively. But the changing of mean Homocysteine
level in green tea group and vitamin B complex group are not statistically different
p=0.590

In coffee drinking group show the changing of mean Homocysteine level between
3 groups are not statistically different from each other p=0.597

5.4 Discussion with the Previous Study

Comparing with the previous study of Jalali et al. in 2008 has study 100 patients
with coronary heart disease and give Green tea to them for 1 month and take Blood
sample before and after consuming Green tea 4 gram/day. Their Green tea was a tea bag
and the result shows that mean Homocysteine level has down by 2.53

But this study use a capsule of green tea extract powder for 500 mg per cap.
Patients has to take 8 caps per day which is 4 gram per day equal with the previous study

and after 1 month it show that the mean different is 2.23

Table 5.2 Comparing this Study with the Previous Study

Gram
Form of Mean

Number of Type of Duration ofgreen  How
study Green different of result

Volunteers  voluntees (month) teaper  to take

tea Homocysteine
day

Jalali 100 Coronary Tea bag 1 4 Two -2.53 Significant
etal., heart divide decrease
2008 disease dose
This 12 Coronary capsule 1 4 Two -2.23 Significant
study heart divide decrease

disease dose
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The previous study and this study have the similar result. Both studies has show
the result in the same direction after taking green tea for a month mean Homocysteine is

decreased by 2.53 and 2.23, respectively.

5.5 Conclusion

Both green tea and vitamin B can decrease Homocysteine level in coronary
patient significantly.
However in comparison between these two supplements shows that they have no

different in statistic.

5.6 Suggestion

5.6.1 This study has difficulty in gathering volunteers due to the disease of
patients, some of them refuse to join the study and it was also has limitation of finding a
place for sample group. In further should do the study in the larger samples for better
result.

5.6.2 Should try other doses of green tea in reducing Homocysteine level.

5.6.3 Should try other doses of vitamin B in reducing Homocysteine level.

5.6.4 Try to use others form of green tea such as power, leaves, beverage, etc.

5.6.5 We still don’t know exactly about mechanism of green tea on
Homocysteine level. So I hope that there will be the molecular study of mechanism in the
future.

5.6.6 For coronary artery patient and those who have high Homocysteine level 1
recommended taking regular non-caffeine Green tea and vitamin B complex. It might

benefit your good health.
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